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==========================

A pterygium is a triangular fibrovascular degenerative bulbar conjunctival growth occurring in the palpebral fissure and extending onto the cornea.\[[@ref1]\] However, there is some evidence suggesting that it may be a proliferative condition.\[[@ref2]\] Pterygium is commoner in hot climates and may be a response to persistent dryness and exposure to sun (ultraviolet) light.\[[@ref1]\]

Most pterygia are asymptomatic, but symptoms may include redness, pain, discomfort, and reduced vision, which could be attributed to induced astigmatism or occlusion of the visual axis. A significant degree of corneal astigmatism can be induced by encroachment of pterygium onto the cornea.\[[@ref3]\] There is a direct relationship between the size of pterygium on the cornea and the astigmatic effect.\[[@ref4]\] Pterygium leads to significant changes in corneal refractive status, which increase with the grade of pterygium and improves after surgery.\[[@ref5]\]

The definitive treatment for pterygium at present is surgical excision, for which there are various techniques. These include the bare sclera, excision with conjunctival autografting or amniotic membrane transplantation and beta irradiation.\[[@ref2][@ref6][@ref7]\] Conservative treatment could be adopted for temporary relief of symptoms such as the use artificial tears or lubricants and topical anti-inflammatory agents.\[[@ref6]\] The effect of pterygium on corneal refractive status may be measured by refraction, keratometry, corneal topography, and computerized video-keratoscopy.\[[@ref8]\] The aim of this study was to determine the effect of pterygium excision on the degree of corneal-induced astigmatism and visual acuity.

P[ATIENTS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
================================================

The study adhered to the tenets of the Helsinki Declaration. Ethical approval was obtained from the Ethics Review Board of Aminu KanoTeaching Hospital. This prospective observational intervention study was carried out from September 2012 to June 2013. Consecutive patients that fulfilled the inclusion criteria were recruited. Criteria for inclusion include consent to be participate, age above 20 years, the presence of a primary pterygium with astigmatism of at least 1 Diopter cylinder (DC) and normal fundus on direct ophthalmoscopy. Participants that did not give consent, those aged 20 or less, evidence of previous ocular surgery, those with a recurrent pterygium, involvement of the pupillary area (Grade IV pterygium), participants known to be using spectacle correction, and other ocular surface diseases were excluded from the study.

Information obtained included age, sex, occupation, visual acuity before and after surgery, laterality of disease, position of pterygium on the cornea (nasal, temporal, or both) and retinoscopic findings before and after surgery. Patients had unaided and pinhole visual acuity tested at a distance of 6 m using Snellen\'s or tumbling "E" charts. Anterior segment examination was done using a slit lamp biomicroscope.

The pterygium was graded based on the extent of corneal involvement. Grade I: crossing the limbus, Grade II: midway between the limbus and the pupil, Grade III: at the pupillary margin and Grade IV: crossing the pupillary margin.\[[@ref9]\] All patients had streak retinoscopy at a working distance of two-third of a meter preoperatively and 6 weeks after surgery. Pterygium excision was done using the bare sclera technique with the application of 0.2 mg/ml Mitomycin C soaked in a cotton pledget for 5 min and the eye irrigated with 50 ml of normal saline. The same surgeon performed all the surgeries. Pre- and post-operative visual acuity with subjective refraction was recorded to detect if there was any demonstrable change in astigmatism.

Data analysis {#sec2-1}
-------------

Data were analyzed using the statistical software Minitab version 12.0, Minitab Inc, Pennsylvania, United States of America. Paired *t*-test was used to compare the mean values of visual acuity and change in cylindrical power before and after surgery. *P* \<0.05 was considered statistically significant.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

There were 45 eyes of 33 patients aged 28--75 years with a mean age of 56.42 ± 12.38 years. There were 21 males (63.6%) and 12 females (36.4) (M:F =1.75:1). The age and gender and occupation of the patients studied are shown in [Table 1](#T1){ref-type="table"}. The patients were predominantly outdoor workers. Six eyes had Grade I, 29 eyes had Grade II and 10 eyes had Grade III pterygium. Pterygium was unilateral in 19 eyes of which 11 were in the right eye and 8 in the left eye. It was bilateral in 26 eyes. The astigmatism was with the rule in 31 eyes, against the rule in 13 eyes and mixed in one eye. The change in visual acuity after surgery is shown in [Table 2](#T2){ref-type="table"} and [Figure 1](#F1){ref-type="fig"}. The mean value of cylindrical correction was 2.12 ± 1.09 DC preoperatively, while that for the best corrected visual acuity of all the patients was 4.82 ± 2.37. [Table 3](#T3){ref-type="table"} shows the mean values of pre- and post-operative visual acuity and refractive astigmatism.

###### 

Age, gender, and occupation of patients

  Age (years)               Sex           *n* (%)   
  ------------------------- ------------- --------- -----------
  20-29                     1             0         1 (3.0)
  30-39                     2             1         3 (9.1)
  40-49                     5             1         6 (18.2)
  50-59                     4             3         7 (21.2)
  ≥60                       9             7         16 (48.5)
  Total                     21            12        33 (100)
                                                    
  **Occupation**            ***n* (%)**             
                                                    
  Farming                   13 (39.4)               
  Trading/artisan           8 (24.2)                
  Commercial motorcyclist   1 (3.0)                 
  Civil servant             4 (12.1)                
  Mechanic                  2 (6.1)                 
  Homemaker                 5 (15.2)                
  Total                     33 (100)                

###### 

Pre- and post-operative visual acuity of patients

  Visual acuity   Before surgery   After surgery
  --------------- ---------------- ---------------
  6/6             2                16
  6/9             5                11
  6/12            14               9
  6/18            12               5
  6/24            5                3
  6/36            5                1
  6/60            2                0
  Total           45               45

![Visual acuity of patients before and after pterygium excision](AAM-17-7-g001){#F1}

###### 

Pre- and post-operative visual acuity and refractive astigmatism

                     Mean±SD     Paired *t*-test   *P*     
  ------------------ ----------- ----------------- ------- -------
  BCVA               4.82±2.37   2.58±1.74         14.37   0.001
  Astigmatism (DC)   2.12±1.09   0.72±0.50         14.06   0.001

SD=Standard deviation, BCVA=Best corrected visual acuity, DC=Diopter cylinder

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

The presence of a pterygium can induce astigmatism which may be associated with reduced visual acuity and other symptoms such as irritation, redness, diplopia and glare.\[[@ref8]\] A pterygium flattens the cornea along the horizontal meridian thereby leading to with the rule astigmatism. The vertical corneal meridian is steep in younger adults. This reduces with age and tends to give rise to against the rule astigmatism in later years.\[[@ref10]\] The study consisted of older patients, and this might explain the presence of against the rule astigmatism The length of pterygium on the cornea has a statistically significant relationship with the amount of refractive astigmatism.\[[@ref4]\] There is the possibility that some of the patients although not using spectacle correction could have had against the rule astigmatism not related to the pterygium. Surgical excision reduces astigmatism, leading to improvement in visual acuity and also ameliorates other associated symptoms.\[[@ref11]\] The prevalence of pterygium was found to be higher with increasing age of participants similar to findings reported in studies carried out in Saudi Arabia and Indonesia.\[[@ref12][@ref13][@ref14]\] This may be attributable to prolonged exposure to risk factors associated with pterygium in older individuals.\[[@ref15]\] Our study showed that the number of male patients was almost twice that of females similar to other studies.\[[@ref14][@ref16][@ref17][@ref18][@ref19]\] This could be explained by the fact that males tend to engage in more outdoor activities compared to females.\[[@ref2]\] Ultraviolet light exposure in addition to hot, dry and dusty environmental conditions has been found to play a role in the development of pterygia. Farmers and laborers and other outdoor workers with increased exposure are at a higher risk of developing this condition.\[[@ref20][@ref21]\] The highest prevalence of cases of pterygium in this study was seen in farmers and other outdoor workers; this is similar to that reported in other studies.\[[@ref2][@ref20]\] Evidence has shown that most cases of pterygium result in with the rule astigmatism as shown in our study and other similar studies.\[[@ref7][@ref11]\] Our study demonstrated improvement in visual acuity and reduction in induced astigmatism after pterygium excision. These findings were found to be statistically significant. Surgical excision of pterygia has been shown to have significant effects on corneal refractive status with improvement in spherical power, astigmatism, and irregularity of the surface of the cornea. These lead to a significant improvement in visual acuity.\[[@ref8]\] Improvement in pterygium induced astigmatism following surgical excision was seen in a study carried out in Pakistan.\[[@ref8]\] A study that assessed the effect of pterygium excision on induced astigmatism showed that surgical excision reduces pterygium-induced astigmatism with improvement in visual acuity.\[[@ref9]\] A study using videokeratography showed reduction in corneal astigmatism from 4.4 + 3.64 to 1.55 + 1.63 diopters (*P* \< 0.001) following surgery.\[[@ref5]\] A study that investigated the effect of the technique of surgery on postoperative astigmatism in pterygium surgery concluded that pterygium results in high corneal astigmatism which decreases significantly following excision.\[[@ref22]\] Findings of this study support other studies which have shown that surgical excision of pterygium leads to improvement in pterygium induced astigmatism and visual acuity.\[[@ref5][@ref23][@ref24]\] Surgical excision of pterygia is recommended in view of the associated benefits of improvement in vision and other associated symptoms.

A limitation of this study includes the possibility that some patients have preexisting uncorrected astigmatism and lack of long-term follow-up which would have helped determine recurrence and change in astigmatism over time.

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

The degree of pterygium induced astigmatism reduces significantly following surgical excision. Pterygium excision was associated with improvement in visual acuity.
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